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Two independent molecules comprise the asymmetric unit of 
the title compound, C 2 oH 17 NO, which differ in the orientation 
of the terminal phenyl ring with respect to the quinoline ring 
[the dihedral angles are 75.72 (11) and 84.53 (12)° for the two 
molecules]. The conformation about each of the ethylene 
bonds [1.329 (3) and 1.318 (3) A] is E. The crystal structure 
features a combination of C— H- ■ -N, C— H- ■ -it and tt-tt 
contacts [inter-centroid between the phenyl ring and the 
quinoline benzene ring is 3.6024 (19) A], generating a three- 
dimensional network. 

Related literature 

For background details and the biological application of 
quinoline and quinoline chalcones, see: Joshi et al. (2011); 
Prasath & Bhavana (2012); Kalanithi et al. (2012); Prasath et 
al. (2013). For the structures of the isomorphous chloro- and 
methyl-benzene derivatives, see: see: Prasath et al. (2011, 
2012). 




Triclinic, PI 
a = 11.1295 (9) A 
b = 11.5764 (8) A 
c = 13.3989 (11) A 
a = 96.176 (6)° 
/3 = 112.900 (8)° 
y = 96.533 (6)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
T min = 0.764, r maI = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.066 

wR(F 2 ) = 0.190 

S = 1.05 

7191 reflections 



V = 1558.0 (2) A 
Z = 4 

Mo Ka radiation 
li = 0.08 mm 4 
T = 295 K 

0.30 x 0.20 x 0.10 mm 



14138 measured reflections 
7191 independent reflections 
3395 reflections with I > 2a(I) 
R iM = 0.031 



401 parameters 

H-atom parameters constrained 
Ap max = 0.14 e A~ 3 
Aa™ = -0.16 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C1-C6 and C15-C20 rings, respectively. 



D-H- - A 


D-H 


H- ■ A 


D-A 


D-H- - A 


C14-H14---N2 


0.93 


2.59 


3.463 (3) 


156 


C7-H7C- ■ CgV 


0.96 


2.86 


3.662 (3) 


142 


C39-H39- ■ -CgT 


0.93 


2.88 


3.679 (3) 


145 


Symmetry codes: (i) — x. 


-y + 1, -z - 


h 1; (ii) -* + !,- 


y + 2,-z + 2. 





Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012), QMol (Gans & Shalloway, 
2001) and DIAMOND (Brandenburg, 2006); software used to 
prepare material for publication: publCIF (Westrip, 2010). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5294). 
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Experimental 

Crystal data 

C2 0 H 17 NO M r = 287.35 

t Additional correspondence author, e-mail: juliebhavana@gmail.com. 
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(2f)-1 -(2,4-Dimethylquinolin-3-yl)-3-phenylprop-2-en-1 -one 
R. Prasath, P. Bhavana, Seik Weng Ng and Edward R. T. Tiekink 

Comment 

Quinoline and their corresponding heterocyclic analogues are valuable intermediates in organic synthesis and exhibit a 
multitude of biological activities. (Prasath & Bhavana, 2012; Joshi et ai, 2011). Quinoline chalcone analogues have also 
gained much attention due to their bioactivity such as anti-plasmodial, anti-microbial, anti-malarial and anti-cancer 
activities (Prasath et ah, 2013; Kalanithi et ai, 2012). In was in this connection, that the title compound, (I), was 
investigated. 

Two crystallographically independent molecules comprise the asymmetric unit of (I), Fig. 1 . As clearly indicated in Fig. 
2, an overlay diagram of the molecules, the major difference between them is manifested in the dihedral angles formed by 
the ten atoms of the quinolinyl ring (r.m.s. deviations = 0.010 and 0.013 A) and the terminal phenyl ring, i.e. 75.72 (11)° 
for the Nl-containing molecule and 84.53 (12)° for the N2-containing molecule. The overall conformation of each 
molecule is therefore of the letter L. The configuration around each ethylene bond [C13=C14 = 1.329 (3) A and 
C33=C34 = 1.318 (3) A] is E. The overall molecular conformation found for the molecules comprising (I) match those 
of the chloro- (Prasath et ai, 2011) and methyl-benzene (Prasath et al, 2012) analogues; the three structures are in fact 
isomorphous. 

The three-dimensional architecture is stabilized by a combination of ethylene-C — H---N2 interactions [between the 
independent molecules] and C — H -ti interactions between methyl-H and a C 6 ring of the Nl-quinolinyl residue, and 
between phenyl-H and the phenyl (C15-C20) ring, Table 1, along with wit contacts between the independent molecules 
[inter-centroid distance = 3.6024 (19) A, angle of inclination = 2.43 (15)°], i.e. between the C6 ring of the Nl-quinolinyl 
residue and the phenyl (C35-C40) ring of the N2-containing molecule, Fig. 3. 

Experimental 

A mixture of 3-acetyl-2,4-dimethylquinoline (1.0 g, 0.005 M), benzaldehyde (530 mg, 0.005 M) and KOH (0.5 g) in 
distilled ethanol (50 ml) was stirred for 12 h at room temperature. The resulting mixture was neutralized with dilute 
acetic acid. The resultant solid was filtered, dried and purified by column chromatography using a 1 : 1 mixture of ethyl 
acetate and hexane. Re-crystallization was by slow evaporation of an acetone solution of (I) which yielded colourless 
prisms in 80% yield; M.pt: 421-423 K. 

Refinement 

The C-bound H atoms were geometrically placed (C — H = 0.95-0.96 A) and refined as riding with £4„(H) = 1.2- 
\.5U eq {C). Owing to poor agreement, one reflection, i.e. (0 0 10), was removed from the final cycles of refinement. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
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structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012), QMol (Gans & 
Shalloway, 2001) and DIAMOND (Brandenburg, 2006); software used to prepare material for publication: publCIF 
(Westrip, 2010). 




Figure 1 

The molecular structure of the two independent molecules in (I) showing the atom-labelling scheme and displacement 
ellipsoids at the 35% probability level. 
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Figure 2 

Overlay diagram of the two independent molecules in (I) with the Nl -containing molecule illustrated in red. The 
molecules are overlaid so that the pyridyl rings are superimposed. 



Acta Cryst. (2013). E69, o428-o429 



sup-3 



supplementary materials 






v 



Figure 3 

A view in projection down the Z? axis of the unit-cell contents of (I). The C — H—N, C — H—O, C — H - x, and n—% 
interactions are shown as blue, orange and purple dashed lines, respectively. 

(2f)-1 -(2,4-Dimethylquinolin-3-yl)-3-phenylprop-2-en-1 -one 



Crystal data 

C 20 H 17 NO 
M r = 287.35 
Triclinic, PI 
Hall symbol: -P 1 
a= 11.1295 (9) A 
6=11.5764 (8) A 
c= 13.3989 (11) A 
a = 96.176 (6)° 
y?= 112.900 (8)° 
y = 96.533 (6)° 
V= 1558.0 (2) A 3 

Data collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 
Radiation source: SuperNova (Mo) X-ray 

Source 
Mirror monochromator 
Detector resolution: 10.4041 pixels mm 1 
co scan 



Z=4 

F(000) = 608 

£> x = 1.225 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2234 reflections 

6 = 2.9-27.5° 

fi = 0.08 mnr 1 

T=295 K 

Prism, colourless 

0.30 x 0.20 x 0.10 mm 



Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 201 1) 
7^ = 0.764,7^=1.000 
14138 measured reflections 
7191 independent reflections 
3395 reflections with I > 2a(T) 
7?i„ t = 0.031 
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fi'max - 27.6°, 6? m j n - 2.9° 

h = -14— >12 



* = -15->15 
/ = -17->17 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

i?[7^ > 2o<7^)] = 0.066 

wR{F 2 ) = 0.190 

5= 1.05 

7191 reflections 

401 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 2 ) + (0.0564P) 2 + 0.2605P] 

where P = {F 2 + 2F 2 )I?> 
(A/(7) max = 0.001 
Ap max = 0.14e A~ 3 
Ap min = -0.16 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^iso ' ^eq 


01 


0.2858 (2) 


0.45826 (19) 


0.85864 (17) 


0.0966 (7) 


02 


0.5540 (2) 


1.20890 (18) 


0.82791 (16) 


0.0943 (7) 


Nl 


0.1744 (2) 


0.77004(18) 


0.71898 (16) 


0.0621 (5) 


N2 


0.5102 (2) 


0.83929(19) 


0.69801 (17) 


0.0668 (6) 


CI 


0.1282 (2) 


0.7394 (2) 


0.60732 (19) 


0.0551 (6) 


C2 


0.0550(3) 


0.8160 (2) 


0.5418(2) 


0.0696 (7) 


H2 


0.0401 


0.8844 


0.5752 


0.084* 


C3 


0.0063 (3) 


0.7909 (3) 


0.4306 (2) 


0.0789 (8) 


H3 


-0.0406 


0.8426 


0.3884 


0.095* 


C4 


0.0262 (3) 


0.6876 (3) 


0.3792 (2) 


0.0818(9) 


H4 


-0.0089 


0.6703 


0.3029 


0.098* 


C5 


0.0965 (3) 


0.6123 (3) 


0.4400 (2) 


0.0710(7) 


H5 


0.1095 


0.5442 


0.4048 


0.085* 


C6 


0.1501 (2) 


0.6361 (2) 


0.55593 (18) 


0.0543 (6) 


C7 


0.2529 (3) 


0.4502 (2) 


0.5729 (2) 


0.0774 (8) 


H7A 


0.2966 


0.4060 


0.6292 


0.116* 


H7B 


0.3085 


0.4704 


0.5355 


0.116* 


H7C 


0.1708 


0.4034 


0.5213 


0.116* 


C8 


0.2260 (2) 


0.5615 (2) 


0.62422 (19) 


0.0555 (6) 


C9 


0.2710(2) 


0.5937 (2) 


0.73606(19) 


0.0567 (6) 


C10 


0.2425 (2) 


0.6994 (2) 


0.78072 (19) 


0.0607 (6) 


Cll 


0.2909 (3) 


0.7357 (3) 


0.9032 (2) 


0.0895 (10) 


H11A 


0.2705 


0.8123 


0.9186 


0.134* 


HUB 


0.3849 


0.7385 


0.9372 


0.134* 
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H38 
C39 
H39 
C40 
H40 



-0.1433 
0.0312(4) 
0.0323 
0.1341 (3) 
0.2042 



1.1195 
1.2033 (3) 
1.2722 
1.1932 (2) 
1.2557 



0.9286 
0.9408 (2) 
0.9840 
0.9103 (2) 
0.9327 



0.114* 
0.0876 (9) 
0.105* 
0.0736 (8) 
0.088* 



Atomic displacement parameters (A 2 ) 





U n 


U 22 


LP 3 


U 12 


<7 13 




U 23 


01 


0.0916(14) 


0.0927 (16) 


0.1211 (16) 


0.0181 (12) 


0.0506 


(13) 


0.0510(13) 


02 


0.1028 (15) 


0.0754 (14) 


0.1009(14) 


-0.0096 (12) 


0.0510 


(12) 


-0.0128 (11) 


Nl 


0.0681 (13) 


0.0553 (13) 


0.0597 (12) 


0.0130(10) 


0.0248 


(10) 


-0.0013 (10) 


N2 


0.0763 (14) 


0.0619(14) 


0.0660 (13) 


0.0166(11) 


0.0325 


(11) 


0.0076(10) 


CI 


0.0521 (13) 


0.0514(14) 


0.0623 (14) 


0.0077(11) 


0.0249 


(12) 


0.0058 (11) 


C2 


0.0700 (17) 


0.0669(18) 


0.0777 (18) 


0.0212 (14) 


0.0328 


(14) 


0.0148(14) 


C3 


0.0736 (18) 


0.093 (2) 


0.0800(19) 


0.0274 (16) 


0.0336 


(16) 


0.0295 (17) 


C4 


0.0781 (19) 


0.109 (3) 


0.0582 (15) 


0.0156(18) 


0.0277 


(15) 


0.0150(17) 


C5 


0.0753 (18) 


0.0787 (19) 


0.0593 (15) 


0.0157(15) 


0.0303 


(14) 


-0.0017(14) 


C6 


0.0508 (13) 


0.0525 (15) 


0.0597 (14) 


0.0049(11) 


0.0259 


(11) 


0.0005 (11) 


C7 


0.0805 (18) 


0.0576 (17) 


0.0913 (19) 


0.0148 (14) 


0.0355 


(15) 


-0.0045 (14) 


C8 


0.0510(13) 


0.0488 (14) 


0.0660(15) 


0.0046(11) 


0.0272 


(12) 


-0.0023 (11) 


C9 


0.0545 (14) 


0.0482 (14) 


0.0642 (14) 


0.0032(11) 


0.0228 


(12) 


0.0070(11) 


CIO 


0.0610(15) 


0.0572 (16) 


0.0604 (14) 


0.0056 (12) 


0.0246 


(12) 


0.0001 (12) 


Cll 


0.102 (2) 


0.088 (2) 


0.0618(16) 


0.0105 (18) 


0.0234 


(16) 


-0.0080 (14) 


C12 


0.0706 (18) 


0.0555 (17) 


0.0766 (17) 


0.0064(13) 


0.0274 


(14) 


0.0124(13) 


C13 


0.0694 (17) 


0.0611 (17) 


0.0841 (18) 


0.0190(14) 


0.0235 


(14) 


0.0271 (14) 


C14 


0.0642 (16) 


0.0484 (15) 


0.0606 (14) 


0.0123 (12) 


0.0167 


(12) 


0.0039(11) 


C15 


0.0572 (15) 


0.0506 (15) 


0.0583 (14) 


0.0127(12) 


0.0134 


(12) 


-0.0021 (11) 


C16 


0.0697 (18) 


0.0649 (18) 


0.0825 (18) 


0.0135 (14) 


0.0307 


(15) 


0.0043 (14) 


C17 


0.077 (2) 


0.084 (2) 


0.101 (2) 


0.0089 (18) 


0.0449 


(17) 


-0.0033 (17) 


C18 


0.0663 (19) 


0.093 (3) 


0.091 (2) 


0.0177(19) 


0.0217 


(17) 


-0.0255 (18) 


C19 


0.078 (2) 


0.084 (2) 


0.091 (2) 


0.0321 (18) 


0.0123 


(18) 


-0.0010(18) 


C20 


0.0750(19) 


0.0688 (19) 


0.0775 (17) 


0.0197(15) 


0.0167 


(15) 


0.0082 (14) 


C21 


0.0641 (16) 


0.0623 (17) 


0.0658 (16) 


0.0015 (13) 


0.0346 


(13) 


0.0000(13) 


C22 


0.086 (2) 


0.073 (2) 


0.087 (2) 


0.0064 (16) 


0.0429 


(17) 


-0.0119(15) 


C23 


0.091 (2) 


0.100 (3) 


0.090 (2) 


-0.003 (2) 


0.045 (2) 


-0.030 (2) 


C24 


0.086 (2) 


0.118(3) 


0.0609(17) 


-0.009 (2) 


0.0319 


(16) 


-0.0170(19) 


C25 


0.0693 (18) 


0.100 (2) 


0.0631 (16) 


-0.0008 (16) 


0.0279 


(14) 


0.0053 (16) 


C26 


0.0583 (15) 


0.0656 (17) 


0.0552 (14) 


-0.0017(13) 


0.0287 


(12) 


0.0037 (12) 


C27 


0.092 (2) 


0.081 (2) 


0.0828 (18) 


0.0267 (17) 


0.0344 


(16) 


0.0262 (16) 


C28 


0.0580(14) 


0.0590 (16) 


0.0655 (15) 


0.0072 (12) 


0.0309 


(12) 


0.0124(12) 


C29 


0.0636 (15) 


0.0546(15) 


0.0568 (14) 


0.0074 (12) 


0.0303 


(12) 


0.0070(11) 


C30 


0.0706 (16) 


0.0618(17) 


0.0594 (14) 


0.0116(13) 


0.0302 


(13) 


0.0082 (12) 


C31 


0.105 (2) 


0.096 (2) 


0.0651 (17) 


0.0278(18) 


0.0304 


(16) 


0.0164(15) 


C32 


0.0830(19) 


0.0581 (17) 


0.0673 (15) 


0.0107(15) 


0.0378 


(15) 


0.0082 (13) 


C33 


0.091 (2) 


0.0516(16) 


0.0747 (16) 


0.0166(15) 


0.0388 


(15) 


0.0007 (12) 


C34 


0.0803 (17) 


0.0479 (14) 


0.0583 (14) 


0.0184(13) 


0.0299 


(13) 


0.0065 (11) 


C35 


0.0791 (17) 


0.0566 (16) 


0.0535 (13) 


0.0240 (14) 


0.0305 


(13) 


0.0133 (11) 


C36 


0.094 (2) 


0.0649 (18) 


0.0807 (18) 


0.0198(16) 


0.0505 


(16) 


0.0073 (14) 


C37 


0.099 (2) 


0.088 (2) 


0.112(2) 


0.0121 (19) 


0.066 (2) 


0.0089 (19) 
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C38 0.114 (3) 0.102 (3) 0.103 (2) 0.046 (2) 0.071 (2) 0.024 (2) 

C39 0.123 (3) 0.076 (2) 0.0821 (19) 0.047 (2) 0.053 (2) 0.0120(16) 

C40 0.090(2) 0.0636 (18) 0.0726 (17) 0.0267 (15) 0.0361 (16) 0.0086 (13) 



Geometric parameters (A, ") 



01— C12 


1.229 (3) 


CI 9— C20 


1.379 (4) 


02— C32 


1.228 (3) 


C19— H19 


0.9300 


Nl— CIO 


1.315 (3) 


C20— H20 


0.9300 


Nl— CI 


1.369 (3) 


C21— C26 


1.409 (4) 


N2— C30 


1.317(3) 


C21— C22 


1.413 (4) 


N2— C21 


1.365 (3) 


C22— C23 


1.349 (4) 


CI— C6 


1.408 (3) 


C22— H22 


0.9300 


CI— C2 


1.413 (3) 


C23— C24 


1.390 (5) 


C2— C3 


1.356 (4) 


C23— H23 


0.9300 


C2— H2 


0.9300 


C24— C25 


1.366 (4) 


C3— C4 


1.398 (4) 


C24— H24 


0.9300 


C3— H3 


0.9300 


C25— C26 


1.417(3) 


C4— C5 


1.360 (4) 


C25— H25 


0.9300 


C4— H4 


0.9300 


C26— C28 


1.423 (3) 


C5— C6 


1.412(3) 


C27— C28 


1.510(4) 


C5— H5 


0.9300 


C27— H27A 


0.9600 


C6— C8 


1.426 (3) 


C27— H27B 


0.9600 


C7— C8 


1.510(3) 


C27— H27C 


0.9600 


C7— H7A 


0.9600 


C28— C29 


1.371 (3) 


C7— H7B 


0.9600 


C29— C30 


1.426 (4) 


C7— H7C 


0.9600 


C29— C32 


1.512(3) 


C8— C9 


1.374 (3) 


C30— C31 


1.506 (3) 


C9— CIO 


1.426 (3) 


C31— H31A 


0.9600 


C9— C12 


1.508 (3) 


C31— H31B 


0.9600 


CIO— Cll 


1.507 (3) 


C31— H31C 


0.9600 


Cll— H11A 


0.9600 


C32— C33 


1.451 (4) 


Cll— HUB 


0.9600 


C33— C34 


1.318 (3) 


Cll— H11C 


0.9600 


C33— H33 


0.9300 


C12— C13 


1.461 (4) 


C34— C35 


1.476 (4) 


C13— C14 


1.329 (3) 


C34— H34 


0.9300 


C13 — H13 


0.9300 


C35 — C36 


1.384 (4) 


C14— C15 


1.464 (3) 


C35— C40 


1.390 (3) 


C14— H14 


0.9300 


C36— C37 


1.380 (4) 


C15— C16 


1.385 (3) 


C36— H36 


0.9300 


CI 5— C20 


1.390 (3) 


C37— C38 


1.381 (4) 


C16— C17 


1.384 (4) 


C37— H37 


0.9300 


C16— H16 


0.9300 


C38— C39 


1.373 (4) 


C17— C18 


1.374 (4) 


C38— H38 


0.9300 


C17— H17 


0.9300 


C39— C40 


1.369 (4) 


C18— C19 


1.362 (4) 


C39— H39 


0.9300 


C18— H18 


0.9300 


C40— H40 


0.9300 


CIO— Nl— CI 


118.1 (2) 


CI 5— C20— H20 


119.8 


C30— N2— C21 


118.5 (2) 


N2— C21— C26 


122.9 (2) 
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Nl — CI — C6 


1 1 1 O /O \ 

123.2 (2) 


Nl — CI — Cz 


in/ /i\ 

117.6 (2) 


C6 — CI — C2 


i in 1 ZO\ 

119.2 (2) 


p -> /"<o 1 

C3 — C2 — CI 


120.6 (3) 


p ~> p -> TTO 

C3 — C2 — Hz 


1 1 A *7 

119.7 


p -1 PT T 

CI — C2 — H2 


119.7 


p ^> /~iO f \ A 

L2 — C3 — C4 


inn o /■-) \ 

120.3 (3) 


Cz — Ci — Hi 


lino 

119.0 


/~< A /""") TT") 

C4 — Ci — Hi 


iino 

llv.o 


c p < p -) 
C5 — C4 — C3 


i nn a /-) \ 

120.4 (3) 


PC p a TT /I 

C5 — C4 — H4 


119.0 


p "> p a ~f~\ A 

Ci — C4 — H4 


1 1 A O 


C4 — Cj — Co 


1 OA A /OA 

120.9 (i) 


p a p c itc 

C4 — C5 — H5 


1 in / 

119.6 


C6 — C5 — H5 


119.6 


CI — C6 — C5 


118.5 (2) 


p 1 / 1 /_ p O 

CI — Co — Co 


1 1 O A ZO\ 

118.0 (2) 


C5 — C6 — C8 


123.6 (2) 


C8 — C7 — H7A 


109.5 


p o /"^o" inn 

Co — C7 — H7B 


1 AA C 

109.5 


T_T"7 A IT7D 

H /A — C / — H la 


1 AO C 

ioy.5 


Co — C7 — H7C 


1 An c 

109.5 


TT"7 A O T T -7p 

H7A — C7 — H7C 


109.5 


TTOTT f~~*H T 1 ~] f ' 

HI a — C7 — H7C 


1 AA C 

109.5 


t~*c\ r^Q (~*t, 

C9 — Co — Co 


117(1 /OS 

11 /.9 (2) 


/""in /"~io /"in 

C9 — Co — C7 


1 O O O /O \ 

122.2 (2) 


p / p o 

Co — Co — C7 


1 1 A A /O \ 

119.9 (2) 


p o /~i a n a 

Co — C9 — CIO 


1 OA 1 ZO\ 

120.1 (2) 


/~* o *~<n 

Co — C9 — C12 


in c /o\ 

121.5 (2) 


CIO — C9 — Cl2 


118.3 (2) 


Nl — CIO — C9 


1 O O 1 /o \ 

122.7 (2) 


XT 1 /"• | r\ pi i 

Nl — CIO — Cll 


i i / f /o\ 

116.5 (2) 


C9 — CIO — Cll 


1 OA O /OS 

120.8 (2) 


P" 1 /A / ' -11 T T 1 1 A 

CIO — Cll — HllA 


109.5 


pi A pi 1 TT1 1 r> 

CIO — Cll — HUB 


1 AA C 

109.5 


TT11A n 1 TT1 m 

HllA — Cll — HUB 


1 AA C 

109.5 


PI A pi 1 TT1 1 P 

CIO — Cll — H11C 


1 AA C 

109.5 


TT11A I 1 tti 1 p 

HllA — Cll — H11C 


1 AA C 

109.5 


T T 1 1 TT /"< 11 T T 1 1 /~i 

HUB — Cll — H11C 


109.5 


Ol — C12 — C13 


1 OA O 

120.8 (3) 


p, i pii ppi 

Ol — C12 — C9 


1 1 A A /") \ 

119.0 (3) 


p i p i t p i \ 

C13 — C12 — C9 


1 O A O /ON 

120.2 (2) 


p 1 /l po P 1 ^> 

C14 — C13 — C12 


1 O A A ZO\ 

124.0 (2) 


Z" 1 1 -1 n 1 TT 1 O 

C14 — C13 — HI 3 


1 1 O A 

llo.u 


C12— C13— H13 


118.0 


C13— C14— C15 


127.4 (2) 


C13— C14— H14 


116.3 


C15— C14— H14 


116.3 


C16— C15— C20 


117.7(3) 



XTO f " O 1 /"^OO 

N2 — C2 1 — CzZ 


117.6 (3) 


p ^ f pn /~ioo 

C26 — C2 1 — C22 


119.5 (2) 


PT) p -» -\ pni 

C23 — C22 — C2 1 


1 O A A /O \ 

120.9 (3) 


nil Tin 

C23 — C22 — H22 


1 1 A C 

119.5 


p^i z^OO TTOO 

C2 1 — C22 — H22 


119.5 


P'-N'-N /"lOI /^O ^ 

C22 — C23 — C24 


1 O A A /") \ 

120.4 (3) 


tit) 

C22 — C23 — H23 


1 1 A O 

119.8 


p <-. a /^OT TTO") 

C24 — C23 — H23 


119.8 


PIC po /I POI 

Cz5 — C24 — C23 


1 O A C ("> \ 

120.5 (3) 


PIC po /] TTO/1 

C25 — C24 — H24 


1 1 A O 

119.8 


p -) O p-> /] TTO/1 

C23 — C24 — H24 


1 1 A O 

119.8 


p ^) /l pic p O 

C24 — C25 — C26 


1 O 1 A /O \ 

121.0 (3) 


p ^) /l ptc TTOC 

C24 — C25 — H25 


1 1 A C 

119.5 


f f PTC TTOC 

C26 — C25 — H25 


1 1 A C 

119.5 


P11 /~iO/" pic 

C21 — C26 — C25 


117.8 (3) 


PT1 /~iO/" p '"N o 

C21 — C26 — C28 


linn /t \ 

117.7 (2) 


PTC p ^> /• pnn 

C25 — C26 — C28 


1 O /I c /o \ 

124.5 (3) 


C28 — C27 — H27A 


1 AA C 

109.5 


PT o z^OT TTOTT* 

C28 — C27 — H27B 


109.5 


TTOT A i""~)H T T O "7 D 

H27A — C27 — Hz/B 


1 AA C 

109.5 


poo niir 
Czo — Cz / — Hz /C 


1 AO C 

ioy.5 


TTOT A p O "7 TTO "If '* 

Hz/A — C27 — H27C 


1 A A C 

109.5 


H27B — C27 — H27C 


109.5 


PTH POO f " O /_ 

C29 — C28 — C26 


non /o\ 

118.7 (2) 


/""OA no pin 

C29 — C2 8 — C27 


121.8 (2) 


C26 — C28 — C27 


119.6 (2) 


PTO /"~iOA /^OA 

C28 — C29 — C30 


1 1 A "7 /ON 

119.7 (2) 


PTO pon pti 

C28 — C29 — C32 


1 O 1 O" /o\ 

121.7 (2) 


/~">a nn /^oo 

C30 — C29 — C32 


1 1 O A /OS 

118.4 (2) 


XTO /""'OA /"iOA 

N2 — C30 — C29 


1 o o c /o \ 

122.5 (2) 


XTO /"'OA /~i") 1 

N2 — C30 — C31 


116.8 (2) 


/""OA p -1 p\ PT1 

C29 — C30 — C31 


1 O A /" /ON 

120.6 (2) 


p T Pi p -) 1 TTO 1 A 

C30 — Ci 1 — Hi 1 A 


1 AA C 

109.5 


f ^ f\ p -) t T TO 1 T"» 

C30 — C31 — H31B 


109.5 


TTO 1 A p "> 1 TTO 1 TT 

HilA — Cil — Hi IB 


1 AA C 

109.5 


p T Pi p-) 1 TTO 1 /"< 

C 3 0 — C 3 1 — H3 1 C 


1 AA C 

109.5 


T_JO 1 A f ~! 1 TTI 1 

Hi 1 A — Ci 1 — Hi 1C 


1 AA C 


TTO 1 T> p o i TT") 1 /" " 

H31B — C3l — H31C 


109.5 


/"\0 /^OO /^oo 

02 — C32 — C33 


1 O A O /") \ 

120.3 (3) 


/ \ ~\ ptt pin 

U2 — C32 — C29 


1 1 O O /")\ 

llo.o (3) 


P')') pto pon 

C33 — C32 — C29 


1 OA A /OS 

120.9 (2) 


p ■-} A p o -1 /^OO 

C34 — C33 — C32 


124.5 (3) 


p -> ,j /^OO TTOO 

C34 — C33 — H33 


117.7 


C32 — C33 — H33 


11 /. / 


C33— C34— C35 


126.4 (2) 


C33— C34— H34 


116.8 


C35— C34— H34 


116.8 


C36— C35— C40 


118.2 (3) 


C36— C35— C34 


118.7(2) 
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C16— C15— C14 119.4(2) 

C20— C15— C14 122.8 (3) 

C17— C16— C15 121.3 (3) 

C17— C16— H16 119.4 

C15— C16— H16 119.4 

C18— C17— C16 120.0(3) 

C18— C17— H17 120.0 

C16— C17— H17 120.0 

C19— C18— C17 119.3(3) 

C19— C18— H18 120.4 

C17— C18— H18 120.4 

C18— C19— C20 121.2(3) 

C18— C19— H19 119.4 

C20— C19— H19 119.4 

CI 9— C20— C15 120.5 (3) 

C19— C20— H20 119.8 

CIO— Nl— CI— C6 0.1 (3) 

CIO— Nl— CI— C2 180.0(2) 

Nl— CI— C2— C3 -179.9 (2) 

C6— CI— C2— C3 -0.1 (4) 

CI— C2— C3— C4 1.0(4) 

C2— C3— C4— C5 -1-2(4) 

C3— C4— C5— C6 0.4 (4) 

Nl— CI— C6— C5 179.2 (2) 

C2— CI— C6— C5 -0.6(3) 

Nl— CI— C6— C8 -1.1 (3) 

C2— CI— C6— C8 179.1 (2) 

C4— C5— C6— CI 0.5 (4) 

C4— C5— C6— C8 -179.2 (2) 

CI— C6— C8— C9 1.2(3) 

C5— C6— C8— C9 -179.1 (2) 

CI— C6— C8— C7 -179.5 (2) 

C5— C6— C8— C7 0.1 (4) 

C6— C8— C9— CIO -0.5 (3) 

C7— C8— C9— CIO -179.7 (2) 

C6— C8— C9— C12 175.9 (2) 

C7— C8— C9— C12 -3.3 (4) 

CI— Nl— CIO— C9 0.7 (4) 

CI— Nl— CIO— Cll -179.6(2) 

C8— C9— CIO— Nl -0.5 (4) 

C12— C9— CIO— Nl -177.0(2) 

C8— C9— CIO— Cll 179.8(2) 

C 1 2— C9— C 1 0— C 11 3 .4 (4) 

C8— C9— C12— 01 -103.9(3) 

CIO— C9— C12— 01 72.5 (3) 

C8— C9— C12— C13 75.3 (3) 

CIO— C9— C12— C13 -108.3 (3) 

01— C12— C13— C14 -171.9(3) 



C40— C35— C34 123.0 (3) 

C37— C36— C35 121.0(3) 

C37— C36— H36 119.5 

C35— C36— H36 119.5 

C36— C37— C38 119.6(3) 

C36— C37— H37 120.2 

C38— C37— H37 120.2 

C39— C38— C37 119.9(3) 

C39— C38— H38 120.1 

C37— C38— H38 120.1 

C40— C39— C38 120.4 (3) 

C40— C39— H39 119.8 

C38— C39— H39 119.8 

C39— C40— C35 120.8 (3) 

C39— C40— H40 119.6 

C35— C40— H40 119.6 

C30— N2— C21— C26 -1.0(4) 

C30— N2— C21— C22 178.6(2) 

N2— C21— C22— C23 -179.1 (2) 

C26— C21— C22— C23 0.6 (4) 

C21— C22— C23— C24 -0.3 (5) 

C22— C23— C24— C25 0.1 (5) 

C23— C24— C25— C26 -0.2 (4) 

N2— C21— C26— C25 179.0(2) 

C22— C21— C26— C25 -0.6(4) 

N2— C21— C26— C28 0.1 (4) 

C22— C21— C26— C28 -179.5 (2) 

C24— C25— C26— C21 0.5 (4) 

C24— C25— C26— C28 179.2 (2) 

C21— C26— C28— C29 0.9 (3) 

C25— C26— C28— C29 -177.9 (2) 

C21— C26— C28— C27 -179.4 (2) 

C25— C26— C28— C27 1.8(4) 

C26— C28— C29— C30 -1.0(3) 

C27— C28— C29— C30 179.3 (2) 

C26— C28— C29— C32 173.4 (2) 

C27— C28— C29— C32 -6.3 (4) 

C21— N2— C30— C29 0.9 (4) 

C21— N2— C30— C31 179.8(2) 

C28— C29— C30— N2 0.1 (4) 

C32— C29— C30— N2 -174.5 (2) 

C28— C29— C30— C31 -178.8(2) 

C32— C29— C30— C31 6.6(4) 

C28— C29— C32— 02 -97.8 (3) 

C30— C29— C32— 02 76.7 (3) 

C28— C29— C32— C33 82.5 (3) 

C30— C29— C32— C33 -103.1 (3) 

02— C32— C33— C34 -169.0(3) 
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C9— C12— C13— C14 8.9(4) 

C12— C13— C14— C15 -175.9(2) 

C13— C14— C15— C16 -179.9 (2) 

C13— C14— C15— C20 3.5 (4) 

C20— C15— C16— C17 0.7(4) 

C14— C15— C16— C17 -176.0(2) 

CI 5— CI 6— CI 7— C18 -0.6 (4) 

CI 6— CI 7— CI 8— C19 0.3 (4) 

C17— C18— C19— C20 -0.1 (4) 

C 1 8— C 1 9— C20— C 15 0.2 (4) 

C 1 6— C 1 5— C20— C 19 -0.5 (4) 

C14— CI 5— C20— C19 176.2 (2) 



C29— C32— C33— C34 10.8 (4) 

C32— C33— C34— C35 178.7 (2) 

C33— C34— C35— C36 176.9 (2) 

C33— C34— C35— C40 -3.9 (4) 

C40— C35— C36— C37 2.2 (4) 

C34— C35— C36— C37 -178.6 (2) 

C35— C36— C37— C38 -2.1 (5) 

C36— C37— C38— C39 0.7 (5) 

C37— C38— C39— C40 0.4 (5) 

C38— C39— C40— C35 -0.3 (4) 

C36— C35— C40— C39 -1.0(4) 

C34— C35— C40— C39 179.8 (2) 



Hydrogen-bond geometry (A, °) 










Cgl and Cg2 are the centroids of the C1-C6 and C15-C20 rings, respectively. 








D—R-A 


D — H 


R-A 


D-A 


D—R-A 


C14— H14-N2 


0.93 


2.59 


3.463 (3) 


156 


C7 — mc—CgV 


0.96 


2.86 


3.662 (3) 


142 


C39— H39- -Cgl" 


0.93 


2.88 


3.679 (3) 


145 



Symmetry codes: (i) -x, -y+l, -z+1; (ii) -jc+1, -y+2, -z+2. 
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